It was suggested (31) that the medulla oblongata contains a secondary temperature control mechanism that is sensitive to local temperature in much the same way as the PO/AH region. A second purpose of the research was to determine whether destructive lesions in the region of the medulla oblongata that is known to be thermosensitive have effects on the ability to control body temperature.
MATERIAL AND METHODS
The general approach was to produce lesions or knife cuts in selected regions of the brainstem in adult male albino rats (300 g) and to compare the resulting changes in body temperature during exposure to high and low ambient temperatures with those observed using shamoperated control animals. Brain lesions, cuts, or control procedures were carried out using 586 rats in these experiments. Because it was impossible to locate accurately the extremely narrow knife cuts in the brains of some rats and other rats died after the surgery or showed signs of inanition, a total of 253 animals which were in good condition were used in the experiments from which the data described below were obtained. All rats were anesthetized with sodium pentobarbital and placed in a Kopf stereotaxic instrument.
Electrolytic lesions were made using procedures described earlier (30). In all cases the current used was 2 mA passed for 10 s between an anodal electrode in the brain and a steel cathode in the rectum. In the PO/AH region the lesions were made bilaterally while in the medulla oblongata a single lesion was made at sites previously shown to be thermosensitive (3 1). Control procedures always involved anesthesia, drilling of cranial bur holes, and suturing the wound.
Two types of wire knives were used to make cuts in the brainstem.
To cut off all connections between the PO/ AH region and neighboring tissue, a knife similar in design to that described by Hal&z and Pupp (16) animals that showed deficits in the cold, in regulation against cold in 10 rats and against heat in 7 others, but never markedly disturbed both types of regulation in the same animal (Fig. 3 , Table 1 ). Among the 10 rats that showed thermoregulatory deficits in the cold, T, dropped 2.1-6.5"C and 5 animals had to be removed from the chamber to prevent fatal hypothermia.
Three of the seven rats that showed thermoregulatory deficits in the heat were removed after T, increased 2.7-3.6"C.
There was also considerable disturbance in resting body temperature among the 10 animals. Both abnormally high (e.g-40OC) and abnormally low (e,g. 31.1 "C) Tr's were recorded in these rats. (4, 5, 26, 33, 38, 41, 45) .
PO/AH disconnections. Taking great care not to disturb the blood supply to the base of the brain, a knife was rotated 360" so as to produce a cylinder of tissue approximately 2 mm high and 3 mm in diameter which contained the PO/AH region (Fig, 4) the 5 and in the 35°C environments that were similar to those observed when the PO/AH region was destroyed (Fig. 4, Table 1 ). Th ree of the nine animals with PO/AH disconnections were removed from the cold environment in order to prevent dangerous hypothermia, and seven of the nine were taken out of the heat because they were not able to regulate body temperature. Medial cuts in mid and posterior hypothalamus, tegmantum, and central gray. None of the transverse cuts through the hypothalamus below the anterior hypothalamic region (Fig. 7 ) markedly influenced the resistance to chilling or overheating.
The only abnormality seen was a slight reduction in resting body temperature of animals with cuts immediately anterior to the posterior hypothalamic nuclei, However, the body temperatures of these animals were normal after the first 0.5 h in the cold, and they showed no deficits in regulation against heat. (Fig.  8 , Table  1 ). The decreases in body temperature in two of these animals were so rapid and unexpected that the animals died in spite of their early removal (60-90 min) from the cold environment.
Resting body temperatures of the four animals were about 1°C lower than those of the rats with lesions that did not disturb regulation against cold. The two remaining rats that had shown poor regulation against cold were capable of defending against heat. Although their low body temperatures caused the maximum AT values to be large, these animals were able to regulate body temperatures at about 39.5%. Four other rats showed temperature records that were indicative of a late failure in regulation against heat (Fig:  8) . In these animals the body temperature curves were not different from those of the controls during the first 4 h. Thereafter, body temperatures began to show progressive rises up to 41 .O"C over the remainder of the 7-h test period. This temperature pattern is similar to that observed in some rats in which the PO and AH nuclei were separated (see Fig. 3 (25) and for shivering (7, 8, 45 ) are believed to be laterally placed at the level of the pons and medulla and thus were not involved in the lesions of the present experiments.
While the results provide further evidence for the importance to ther moregulatio n of the thermosensitive region of the medulla oblongata, they do not specifically indicate which pathways associated with the region are important to temperature control. 
